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AGENDA

1300 WELCOME CAPT WITTE

1310 SYSTEM INTEGRATION CONTRACT CONTRACTS

1320 TCS PROGRAM CAPT WITTE

1415 SYSTEM INTEGRATION CONTRACT LISA COLUZZI
PLAN, SCOPE, AND PHILOSOPHY STEVE DANIEL

1530 BREAK

1600 DISCUSSION CAPT WITTE 
AND STAFF
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System StatusSystem Status
    1) DOC., SW, HW Baselines1) DOC., SW, HW Baselines

  2) ECPs, STRs, HTR, DTRs  2) ECPs, STRs, HTR, DTRs
       incorporated       incorporated
  3) Waivers, Deviations and open  3) Waivers, Deviations and open
       ECPs, STRs, HTRs, & DTRs.       ECPs, STRs, HTRs, & DTRs.

        Site 2Site 2        Site 1Site 1   ...  ...

 Predator Predator   Outrider   Outrider   PioneerPioneer   ...  ...

C4IC4I

I/FsI/Fs

AntennaAntenna

SWSW

 DII DII

 3.1 3.1
  ...  ...        TCSTCS

      Core 1.1      Core 1.1

 SW

 RELEASE SITE

 AIR VEHICLE

   SSS   SSS

  1.1  1.1

    SSDDSSDD

  1.1  1.1
    IDDsIDDs

DOC

    ...    ...

 HW

  Devel-  Devel-
 opment opment

   Integra-   Integra-
  tion  tion

  ...  ...     Sea     Sea
     Based     Based

  Land  Land
  Based  Based

 *CSACSA
 DOC DOC
  HW  HW
  SW  SW

* CONFIGURATION STATUS ACCOUNTING

TCS SYSTEM CONFIGURATION
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PREDATO
R

OUTRIDER

ENG BUILD 1

ENG BUILD 2

ENG BUILD 3

ENG BUILD 4

BASELINE 1

AIR VEHICLE FUNCTIONALITY TCS BASELINE C4I INTERFACES

PASSIVE
RECEIPT/LISTENIN

G

WAYPOINT
CONTROL

PAYLOAD CONTROL

MULTI-UAV CORE

LRIP BASELINE

JMCIS

CCTV

ASAS

JSIPS-N

AFATDS

IAS

JDISS

TROJAN
SPIRIT II

TEG

ETRAC

TCS BLOCK 0, BASELINE 1
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REQUIREMENTS PROCESS OPERATIONAL
REQUIREMENTS FLOW MODEL

TCS Requirements Flow

Legend:

Other Data Flow

Rqmts
Documents

Proto-
type

TCS
System

Test & Demo 
Plan

T & E
Master Plan

SSS/SSDD

Design
Code

Unit Test

Hardware
Rqmts

(H/W Plans)

Software
Rqmts (SRS)

Design
Acquire/Fab

Test

Interpret
&

Elaborate

User RQMTSUser RQMTS

New
RQMT

Process

New
RQMT

ProcessMAE ORD

TUAV ORD

TCS ORD



.

Ta
c tic

a l Contro l Syste m

JPO  UAV

10/04/97

FULL COMPLIANCE

PARTIAL COMPLIANCE

OPEN REQUIREMENT

OBJECTIVE REQUIREMENT-
FULL COMPLANCE

EB1
3/97

60
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0

100

110

110

EB2
11/97

EB3
2/98

EB4
5/98

EB5
5/99
IOC

17

33

55

40

42

23

48

29

28

90

15

105

1  6  6  7  7

PLANNED ORD THRESHOLD REQUIREMENTS
BY ENGINEERING BUILD
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TCS
SSS

IRS
IRS

IRS
IRS

IDD

TCS
SSDD

TCS-LS

TCS-BF
IDD

TCS-SB

SW
CSCI(s)
D,C,T

CSCI(s)
SDD

CSCI(s)
SRS

TCS
HDD

TCS-LS
TCS-SB

TCS-MP
TCS-BF

CSCI/
HWCI
I & T

 HWCII (s)
D,F,T

SQT

TCS HW
PERF
SPEC

•  SW IPT

•  System/Subsystem Specification
•  IRS(s) for all Internal & External I/F

•  System/Subsystem Design Description
•  Appendices for Each TCS Type
•  IDDs for Each Interface

•  TCS Hardwarre Performance Spec
•  HW Specific Rqmts for COTS
•  Compatibility Rqmts
•  Power Budgets, etc.

•  TCS Hardwarre Design Description
•  Appendices for Each TCS Type

•  MAINTAINS
   TCS CORE SW
   CONCEPT

•  MAINTAINS TCS
  SERVICE UNIQUE
   HW CONCEPT

REQUIREMENTS DOCUMENTATION MODEL
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Tactical
Comms
• DoN
• USMC
• USA
• USAF

IESs/IDSs
• DoN
• USMC
• USA
• USAF

SERVICE
C4I

SYSTEMS

AV

GDT
Antenna
Control

TCS

TCS
Non-Real

Time
Process

TCS
Real Time
Process

TCS CORE

Geoposition
Data
• DoN
• USMC
• USA
• USAF

PYLDADT

PREDATOR
DATA 
CONTROL
MODULE
(DCM)

OUTRIDER

FUTURE AV

AV SI IDD

UAV CONTROL SYSTEM INTEROPERABILITY
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AV

TCS
Data Link
Terminals

Antenna
Control & Status

PYLDADT
NITF Files

Tactical Comms.

 Geopositioning
•Platform Attitude

   & Motion

   Reference Data

•  Precision Location

•   External Tasking

•  Cueing

•  Track Mgt

•  Situational Awareness

•  Targeting

•Tactical Messages

•  Imagery  Exploitation

•  Dissemination

•  Level 1 Input

Voice Comms

Analog Imagery

Command/Control

Telementry

Video

SAR Data

Power

Other TCS, MUSE

Operator

Msn Plans,

AV & Pyld

Cmds,

Status Msgs,

Imagery

TCS CORE
TCS

NRT - Functions
•  Flight Route Planning
•  Flight Route Analysis
•  Mission Monitoring
•  NRT AV Ctrl
•  NRT Payload Ctrl
•  Payload Imagery Display
•  Video/Imagery Processing
•  MMI/HCI

• AV Icon Display
• Map Display

•  JBS/GBS I/F
•  Data Server
•  Service C4I I/F

TCS
RT - Functions

•  Interface AV to TCS
    Core
•  Data Link I/Fs

• C-Band I/F
• SAR I/F
• Direct SATCOM I/F

•  Antenna Control
•  Video/Imagery Processing
•  RT AV Ctrl
•  RT Pyld Ctrl
•  Service C4I  I/F

AV RT

Functions Service Specific
Interface Functions
“GEO Positioning”

SAR
Processing

Service Specific
Interface Functions

“Imagery”

Service Specific
Interface Functions
“Tactical Comms”

Imagery &
Exploitation Support

Data

SA
R

 I
M

A
G

E
R

Y

Navigational /

Antenna Stab Data

Tactical Text

Messages

Launch & Recovery
Functions

Status Info, AV  Ctrl
CMDS

T
E

L
E

M
E

T
R

Y
 D

A
T

A
 /

IM
A

G
E

R
Y

   
   

   
   

   
   

   
 C

2

A
V

/P
A

Y
L

O
A

D

•  Data Link Mgt/ I/F
•  RT AV Ctrl
•  RT Pyld Ctrl

TCS

LOS
DL

SATCOM
DL

TCS FUNCTIONAL ARCHITECTURE
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TCS
Non Real-Time

Processor

Launch &
Recovery

SAR
Processing

SATCOM

LOS
C4I

Interfaces

TCS

. . . . . .

TCS
Real-Time
Processor LANs

Outrider
DCM

Pioneer
DCM

VTOL
DCM

Predator
DCM

SATCOM
Data Terminal

Integrated
Datalink
Terminal

TCS PHYSICAL ARCHITECTURE
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U
I

M

RTPAir Vehicle
Specific

Components

Data
Server

Application

Application

Application

Application

(CPU)

Real Time Functions Non-Real Time Functions

(CPU) (CPU)CPU(s)(CPU)

General
I/F

C4I Specific
I/F

SOFTWARE ARCHITECTURE
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120

100
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140
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180
25

.1
 K 28

 K

52
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71
 K

52
 K

90
.1

5 
K

52
 K

11
1.

6 
K

52
 K

16
6 

K

EB1
3/97

EB2
11/97

EB3
2/98

EB4
5/98

EB5
5/99
IOC

ACTUAL PLAN ACTUAL PLAN ACTUAL PLAN ACTUAL PLAN ACTUAL PLAN

TCS SOURCE LINES OF CODE BUILD
PROGRESS IN (K)
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82%
DII COE

9%
TCS CORE

6%
ROUTE/PAYLOAD 
PLANNER

1%  DCM (EACH)

TOTAL SLOC (EST)
TCS Core - 120K
DII - 1000K +
Route/Payload - 80K
DCM (each) - 20K

ENGINEERING BUILD 4 SOFTWARE
SOURCE LINES OF CODE  (EST)
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TCS
 PROTOTYPE

TCS INTEGRATION PROCESS

TCS ORD

TUAV ORD

210
RQMTS

DIRECTLY
TRACEABLE

MAE ORD
250 RQMTS

40 RQMTS
 DELTA

PRODUCTION
MAE GCS

LRIP TCS

• BACKFIT TO
  - MAE GCS
  - TUAV GCS
  - PIONEER
• DT/OT ARTICLE TCS

PRODUCTION

IOC

LESSONS
LEARNED

TCS PHASE 1
PROGRAM

DEFINITION &  RISK
REDUCTION

TCS PHASE 2 - BLOCK 0
ENGINEERING &

MANUFACTURING

TCS PHASE 3 - BLOCK 1
PRODUCTION,
DEPLOYMENT,

OPERATIONAL SUPPORT

TCS
IOC

OPERATIONAL
PIONEER

TUAV
LRIP
GCS
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 LOS LOS
(3/97)(3/97)

 Predator Predator
SARSAR

 (4/97) (4/97)

HAE EOHAE EO
  (5/97)  (5/97)

Outrider EOOutrider EO
     (9/97)     (9/97)

WaypointWaypoint
ControlControl

1/981/98

Waypoint &Waypoint &
PayloadPayload
   3/98   3/98

Multi-UAVMulti-UAV
ControlControl

8/988/98

 LOS LOS
(3/97)(3/97)

 Predator Predator
SARSAR

 (7/97) (7/97)

Outrider EOOutrider EO
     (9/97)     (9/97)

3/97

3/983/98

1/981/98

7/97

8/988/98

9/979/97

 PLANNED

 ACTUAL

 JWID JWID
 (7/97) (7/97)   UFL  UFL

   (8/97)   (8/97)

  FLTX  FLTX
   (11/97)   (11/97)

 ADDITIONAL ADDITIONAL

-6,36�1��37:�����������-6,36�1��37:����������� -0&,6-0&,6
$6$6�$6$6� $)$7'6$)$7'6
-67$56����������-67$56���������� $'2&6$'2&6
&&79���������������������-67$56�$,�&*6&&79���������������������-67$56�$,�&*6

 FY97 C4I INTERFACES FY97 C4I INTERFACES
DEMONSTRATEDDEMONSTRATED

 PHASE I  PHASE I 

DIVDIV
XXIXXI

 (7/97) (7/97)

TCS                  ACCOMPLISHMENTS
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EXISTING  OUTRIDER FUNCTIONALITY

•  DATA RECEIPT  

•  PAYLOAD CONTROL

•  VEHICLE CONTROL

ADDED  FUNCTIONALITY
•  COMPLIES FULLY WITH INTEROPERABILITY/
    (MAE & TUAV LEVEL 5 CAPABILITY)
•  ENHANCE CAPABILITY OF MAE GCS
   -  FULLY COMPLIES WITH DOD 
      ARCHITECTURE STANDARDS
   -  C4I INTERCONNECTIVITY/INTEROPERABILITY
   -  ENHANCED IMAGERY PROCESSING
   -  IMPROVED FULLY INTEROPERABLE TCS 
      MISSION PLANNER 
   -  INCREASED MISSION FLEXIBILITY
•  LOS IDT PROVIDES RECEIPT OF PREDATOR, OUTRIDER,
    PIONEER, AND HUNTER

•  MANUAL TAKE OFF/LANDING

•  DATA LINK CONTROL

TCS
UPS /

COMM

TCS

TCS

EQUIP

UPS /
COMM

TALON 

MIT-305

EQUIP

ODCM
PDCM

OUTRIDER
GCS

LOS
GDT

LOS
IDT

PER TOC
AVAILABILITY

 SAR
 (SGI)

DATALINK

TCS
COMPLIANT

TCS OUTRIDER EXAMPLE
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PiDCM

TCS

PIONEER
GDT

ADDED  FUNCTIONALITY

•  C4I CONNECTIVITY

•  MISSION PLANNING

•  AUTOMATIC TAKE OFF/LANDING

•  PAYLOAD DATA DISSEMINATION

•  COORDINATE GENERATION
• LOS IDT PROVIDES RECEIPT OF PREDATOR,
  OUTRIDER, PIONEER, AND HUNTER

TCU

PIONEER
GCS

(Not Actual Depiction of TCS)

DATALINK

ODCM
PDCM

EXISTING  OUTRIDER FUNCTIONALITY

•  DATA RECEIPT  

•  PAYLOAD CONTROL

•  VEHICLE CONTROL

•  MANUAL TAKE OFF/LANDING

•  AUTOMATED LANDING

•  DATA LINK CONTROL

TCS PIONEER EXAMPLE
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HMMWV

CV Battle Group

Task Force Commander

ARMY/
MARINES

NAVY AIR FORCE

Hardware TAC X SUN/SGI

Software Same Same

CHS X

Common Core

AV Unique

Payload Unique

GCS

HMMWV

6

L
R
I
P

TOC

SEABASED

LANDBASED

PREDATOR

OUTRIDER

SEABASED

Amphibious Battle Group

PHASE IIPHASE II SYSTEMS


